Abstract Depressed individuals tend to assign internal, stable, and global causes to negative events. The present study investigated the specificity of this effect to depression and compared depressive attributional styles of individuals with major depression (MD), post-traumatic stress disorder (PTSD), and healthy controls. We indexed attributional style using the depressive attributions questionnaire in 164 participants. Additionally, we assessed appraisals characteristic of PTSD using the post-traumatic cognitions inventory (PTCI), depressive rumination, trauma history, and depression and PTSD symptom severity. Individuals with MD endorsed a depressive attributional style to a greater extent than both individuals with PTSD, who were not depressed, and healthy controls. Depressive attributional style was associated with the severity of depressive and PTSD symptoms, number and distress of traumatic experiences, frequency of rumination, and post-traumatic cognitions. Depressive attributions and PTCI appraisals independently predicted MD and PTSD symptom severity. They may thus be useful in predicting MD and PTSD, and should be targeted in psychological treatments of these conditions.
. The hopelessness theory of depression Alloy et al. 1988) further specifies that individuals who make stable and global attributions following a negative event may experience hopelessness and, in turn, develop depression. A relationship between attributional style, hopelessness and later depression has previously been found in various samples, such as undergraduate students, adolescent psychiatric inpatients, or healthy participants at high versus low cognitive risk for depression (e.g., Abramson et al. 1998; Alloy et al. 2006; Gibb et al. 2001; Hilsman and Garber 1995; Voelz et al. 2003) . Thus, the meaning and interpretation given to negative experiences may influence whether an individual becomes depressed, whether they are vulnerable to recurrent episodes of depression and how long and severe these episodes will be (Alloy et al. 1999) .
Individual differences in the interpretation and personal meanings of traumatic events, which can be understood as extremely negative events, have been the focus of theoretical models of posttraumatic stress disorder (PTSD) (e.g., Dollinger 1986; Ehlers and Clark 2000; Foa and Riggs 1993; Resick and Schnicke 1993; Taylor 1983) . Trauma-related appraisals about the self (e.g., ''I am weak''), the world (e.g. ''I cannot trust anybody''), and selfblame (e.g., ''It was my fault that the event happened'') have been shown to predict PTSD after a range of traumatic events (e.g., Ehring et al. 2008; Foa et al. 1999; Halligan et al. 2003; Laposa and Alden 2003) . In line with the findings on increased self-blame in PTSD, several studies have found that internal, global and stable attributions of traumatic events are associated with PTSD symptoms in war veterans and survivors of childhood sexual abuse or disaster (Frye and Stockton 1982; Ginzburg et al. 2003; Gray et al. 2003; Joseph et al. 1991; McCormick et al. 1989; Wenninger and Ehlers 1998) . One interpretative problem in these studies is that PTSD is often comorbid with depression (e.g., Breslau et al. 1991; Kessler et al. 1995; Shalev et al. 1998 ) so that it remains unclear whether the associations between attributional style and trauma reactions are due to PTSD or due to depression. The present study was designed to address this question.
Overall, there is very limited research on the specificity of cognitive factors in response to negative events (for exceptions see Ehring et al. 2008; Kleim et al. in press; Mayou et al. 2001; O'Donnell et al. 2004) . Some research has provided initial evidence for a specificity of certain cognitive styles, including depressive attributional styles, to depression. For instance, Hankin et al. (2004) found that the interaction between cognitive vulnerability for depression, including depressive attributions, and negative events, specifically predicted future depression. Studies by Ehring et al. (2008) and Kleim et al. (in press ) demonstrated a relative specificity of theory-derived cognitive factors in the prediction of depression and PTSD. Based on the above reviewed studies, it seems relevant to clarify the nature and extent of overlap and specificity of attributions in MD and PTSD, and index depressive attributions, as well as trauma-specific appraisals characteristic of PTSD in such samples. If a depressive attributional style and trauma-specific appraisals were disorder-specific, this could point to separate mechanisms of development and maintenance of the two disorders and a need to target these cognitions in treatment.
The aim of this study was to compare depressive attributions in individuals with depression only, PTSD only, and PTSD comorbid with depression. We aimed to investigate the specificity of depressive attributions, i.e., whether depressed individuals endorse depressive attributions to a greater extent than those with PTSD. Moreover, we wanted to test the relationship between depressive attributions and the severity of depression and PTSD symptoms, the number and distress of traumatic experiences, trauma-related appraisals, and the frequency of rumination. The latter is thought to maintain both depression (Nolen-Hoeksema 1991; Nolen-Hoeksema et al. 2008) and PTSD (Ehlers and Clark 2000) . According to the studies presented above, we hypothesised some overlap between depression and PTSD in terms of attributional style and expected that depressive attributions may predict the severity of both depression and PTSD. However, we also predicted that attributional style would be more closely related to major depression than to PTSD.
Methods

Participants
Four groups of adult participants (ages 18-65 years) were recruited for the study. Participants had to meet the criteria specified below and had to be sufficiently fluent in English to complete the questionnaires. Exclusion criteria were psychosis, clinically significant head injury, ongoing domestic violence, and no memory for the traumatic events that participants had experienced.
Patients with Major Depression (N = 20) were recruited from inpatient and outpatient clinics at the Maudsley Hospital, London, UK.
Trauma Survivors with PTSD. Participants with PTSD were recruited from trauma survivors who had attended King's College Hospital's A&E Department following an assault, from outpatient clinics at the Maudsley Hospital, and through flyers at local newsagents. Of the 43 trauma survivors with PTSD, 17 had PTSD without comorbid depression and 26 had PTSD with comorbid major depression.
Control Participants (N = 101) who did not suffer from depression or PTSD were recruited from trauma survivors who had attended King's College Hospital's A&E Department following an assault, through flyer and poster advertisement at local shops, through a database of volunteers, and through emails to staff. Table 1 shows the differences between the groups in terms of level of symptoms and scores obtained from the measures described below, as well as demographic information. Oneway ANOVAs revealed significant differences between the groups in depression (F(3, 159) = 70.33, P \ 0.001) and PTSD symptom severity (F(3, 158) = 55.96, P \ 0.001), number of traumatic events (F(3, 160) = 4.06, P \ 0.01), and total distress scores resulting from past traumatic events (F(3, 157) = 4.96, P \ 0.01). Posthoc comparisons showed that the MD ? PTSD group scored higher than healthy controls on all measures. Additionally, the MD only and the PTSD only groups also differed from healthy controls in depression and PTSD symptom severity, but not in the number of traumatic events or distress scores.
Diagnostic Assessment
The Structured Clinical Interview for DSM-IV (SCID) (First et al. 1996) was used to assess the presence of PTSD and MD, as well as past MD. Inter-rater reliability was good in the present study, with j = .75 for PTSD and j = .86 for depression (n = 13 interviews, 2 raters, blind to each others' diagnoses).
Measures
General Information Questionnaire. This questionnaire was adapted from earlier studies (Ehring et al. 2008; Halligan et al. 2003) to assess socio-demographic characteristics (age, gender, ethnic background, marital status, income, and education), and drug and alcohol consumption. For each question, participants marked the most appropriate from a selection of answers or filled in answers to open questions.
Trauma History Interview. This semi-structured interview was adapted from Kubany et al. (2000) to assess exposure to a broad range of potentially traumatic events. Sixteen event types (e.g., natural disaster, motor vehicle accidents, sudden, unexpected death of a close friend or loved one, childhood physical or sexual abuse, etc.) are contained in this interview. Participants were asked how old they were when the events happened and how distressing they thought the events were on a rating scale from 0 (not at all stressful) to 100 (extremely stressful)
. A final open-ended question assesses exposure to some other lifethreatening or highly disturbing event(s). The number of past traumatic events and sum of distress scores were used for the analyses.
Depressive Attributions Questionnaire (DAQ). The DAQ (Kleim et al. 2011 ) assesses depressive attributions. Items were derived from Beck's cognitive model of depression (e.g., Beck 1967 ) and the reformulated model of learned helplessness and depression (Abramson et al. 1978) . A total of 16 items assessed negative stable attributions (e.g., ''When bad things happen, I am sure it will happen again''), negative internal attributions (e.g., ''When bad things happen, I think it is my fault''), negative global attributions (e.g., ''Bad things happen in all areas of my life''), and helplessness (e.g., ''When bad things happen, I rely on other people to sort things out'') on a 5-point scale ('not at all', 'a little', 'somewhat', 'strongly', 'very strongly'). Items are combined to a sum score. Internal consistency was excellent in the present study, a = .96 for the combined sample.
Post-Traumatic Cognitions Inventory (PTCI). The PTCI (Foa et al. 1999 ) is a self-report instrument that measures Table 1 Descriptive information for diagnostic groups: symptom severity and trauma history trauma-related thoughts about the self, other people and self-blame (e.g., ''My reactions since the event mean that I am going crazy'', ''The world is a dangerous place''). The 32-item version used in this study asked participants to rate each item on a scale from 1 (totally disagree) to 7 (totally agree). The final score was the sum of all items. The internal consistency in the present study was very good, a = .95 for the combined sample.
Response Styles Questionnaire (RSQ). The 10-item rumination scale of the RSQ (Nolen-Hoeksema 1991; Nolen-Hoeksema and Morrow 1991) was used to assess the frequency with which individuals thought about their symptoms of depression, i.e. when they feel sad or depressed, on a four point scale from 1 (never) to 4 (always). Previous studies have shown the RSQ rumination scale to be internally consistent and factor-analytically derivable. Higher scores are related to more severe and longer episodes of depression (e.g., Nolen-Hoeksema et al. 1993) as well as to distorted interpretations of hypothetical life events (Lyubomirsky et al. 1998 ). The internal consistency in the present study was very good, a = .93 for the combined sample.
Post-Traumatic Stress Diagnostic Scale (PDS). The PDS (Foa et al. 1997 ) is a standardised and validated selfreport measure of PTSD symptom severity that has been widely used with clinical and non-clinical samples of traumatised individuals. The PDS asks participants to rate 17 items regarding how often they were bothered by each of the PTSD symptoms specified in the DSM-IV (APA 1994), ranging from 0 (never) to 3 (5 times per week or more/very severely) and how much these symptoms had interfered with 9 specific areas of their life. The total symptom severity can range from 0 to 51 (B10 = mild; C11 and B20 = moderate; C21 and B35 = moderate to severe; C36 = severe). Internal consistency in the present study was very good, a = .95 for the combined sample.
Beck Depression Inventory (BDI). The BDI (Beck and Steer 1987 ) is a widely used, standardised and normed measure of severity of depression. The BDI asks participants to decide between four different response choices reflecting different degrees of depressive symptom severity. Items are scored from 0 to 3. The total BDI score thus ranges between 0 and 63 (0-9 = subclinical; 10-18 = mild to moderate; 19-29 = moderate to severe; 30-63 = severe). Internal consistency in the present study was very good, a = .91 for the combined sample.
National Adult Reading Test (NART). The NART (Nelson 1991 ) is a short measure of verbal intelligence, which consists of a reading test of 50 irregularly spelled words. According to standard instructions, participants read aloud a list of words printed in order of increasing difficulty. The number of words read correctly comprises the final score. A conversion table (from NART to IQ scores) was used to obtain a predicted full-scale IQ. The NART has excellent reliability and construct validity (Crawford et al. 1990 ).
Study Design and Procedure
The study was approved by the local ethics committees. Participants gave written consent, filled in questionnaires, and completed diagnostic interviews. They received a modest financial reimbursement for their time.
Statistical Analysis
We performed one-way ANOVAs and Tukey's honest significance posthoc tests to compare the level of DAQ and PTCI scores and the number of past traumatic events between four diagnostic groups (MD, PTSD, PTSD and MD, and healthy controls). We also calculated Pearson's correlations between DAQ scores and severity of depression symptoms, severity of PTSD symptoms, level of rumination, number of traumatic events, total distress experienced during those events, level of post-traumatic cognitions (PTCI), and NART-predicted full-scale IQ. Finally, we performed standard multiple regressions to assess the ability of the DAQ and the PTCI to predict the severity of depression and PTSD symptoms. All significance tests were two-tailed and the significance level was set at a = .05.
Results
Comparisons Between Diagnostic Groups: Depressive Attributions
Significant differences in DAQ scores were observed between diagnostic groups, F(3, 160) = 28.01, P \ 0.001. Tukey's posthoc comparisons showed participants with MD only (M MD-only = 33.90; SD MD-only = 16.06) and those with MD and PTSD (M PTSD?MD = 37.58; SD PTSD?MD = 16.11), but not those with PTSD only (M PTSD-only = 22.12; SD PTSD-only = 12.24), scored higher on depressive attributions than healthy controls (M H = 15.54; SD H = 10.79). Additionally, the PTSD only group scored significantly lower on depressive attributions that those with MD only and those with MD and PTSD. Figure 1 illustrates these findings.
Comparisons Between Diagnostic Groups: TraumaRelated Appraisals Significant differences in the endorsement of trauma-specific appraisals were observed between diagnostic groups, F(3, 157) = 21.37, P \ 0.001. Posthoc comparisons showed that participants with PTSD only (M PTSD-only = 3.61; SD PTSD-only = .86), MD only (M MD-only = 3.26; SD MD-only = 1.16), and MD and PTSD (M PTSD?MD = 4.19; SD PTSD?MD = 1.30) endorsed negative trauma-related appraisals to a greater extent than healthy controls (M H = 2.44; SD H = 1.01). Additionally, those with MD only endorsed significantly fewer negative appraisals than those with MD and PTSD.
Correlations Between DAQ and Measures of Symptom Severity, Rumination, Number and Distress of Traumatic Events, and Full-Scale IQ DAQ total scale scores correlated significantly with measures of severity of depression and PTSD symptoms. The correlation between DAQ total scores and the measure of depression severity (r = .69; P \ 0.001) was higher than the correlation between DAQ total scores and the measure of PTSD severity (r = .55; P \ 0.001). However, this difference did not reach significance (z = 1.57; P = 0.120).
DAQ total scores showed significant positive correlations with PTCI total scores (r = .52, P \ 0.001), with a tendency to ruminate (r = .65, P \ 0.001), a greater number of traumatic events (r = .19; P \ 0.050), and greater distress experienced during these events (r = .19; P \ 0.050). There was no correlation between DAQ scores and NART-predicted full-scale IQ (r = -.07; P [ 0.050).
Prediction of Depression and PTSD Symptoms Severity by Depressive Attributions and Negative TraumaRelated Appraisals
Standard multiple regression was used to assess the ability of the DAQ and the PTCI to predict the severity of depression symptoms (BDI). The total variance of depression symptom severity explained by the two independent variables combined (DAQ and PTCI) was 62%, R 2 = .62, F(2, 158) = 127.3; P \ 0.001. PTCI alone accounted for 14% of the variance and DAQ alone for 16% of the variance. The remaining 32% corresponds to shared variance. Both the DAQ (b = .47, P \ 0.001) and the PTCI (b = .44, P = \ 0.001), made unique significant contributions.
In the prediction of PTSD, the total variance of PTSD symptom severity (PDS) explained by the DAQ and PTCI total scores was 41%, R 2 = .41 F(2, 157) = 54.78; P \ 0.001. PTCI alone accounted for 11% of the variance and DAQ for 9% of the variance. The remaining 21% corresponds to shared variance. Both the PTCI (b = .39, P \ 0.001) and the DAQ (b = .35, P B 0.001) made unique significant contributions.
Discussion
In accordance with previous findings on the role of attributional style in depression (Abramson et al. 1978; För-sterling and Bühner 2003) , individuals with major depression endorsed more internal, stable, and global attributions of negative events than participants without depression. This finding provides further support for cognitive theories of depression (Abramson et al. 1978; Abramson et al. 1989; Beck 1967 ).
The present results extend these previous findings, as this study compared participants with MD only (and no PTSD) with those who only had PTSD (and no depression). We found a significantly higher degree of depressive attributions in those with MD only than in those with PTSD only, who did not differ from healthy controls. Thus, the study provided evidence for some specificity of depressive attributions to depression. Individuals with major depression and comorbid PTSD endorsed depressive attributions to a greater extent than those with PTSD only, but did not differ significantly from those with major depression only. This pattern of results suggests that major depression may be the crucial factor in the endorsement of depressive attributions.
However, in the correlational analyses, depressive attributions correlated with both the severity of depression and PTSD symptoms. This probably reflects the overlap of symptoms of both disorders (e.g., diminished interest in activities, sleep disturbance, difficulty concentrating) and the high comorbidity rates. It may also indicate that depressive attributions are a common transdiagnostic process. Finally, it may also reflect the fact that symptom severity was assessed by self-report and thus shares method variance with the DAQ scores, whereas diagnoses are based on clinicians' judgements. Fig. 1 Comparison of DAQ total scores for diagnostic groups. *** Comparison significant at the P \ 0.001 level; * Comparison significant at the P \ 0.050 level, ns = not significant DAQ scores correlated with PTCI scores, indicating that causal attributions of negative events in general and negative interpretations about the implications of traumatic events for the self and the world may overlap to some extent (e.g., see DAQ item: ''When something I do goes wrong, I think it is because I am incapable''; PTCI item: ''I am inadequate''). The multiple regression analyses further showed that depressive attributions and trauma-related negative beliefs were independent predictors of both depressive and PTSD symptoms. This indicates that although they show some overlap, there are also important differences. Whereas the DAQ focuses on the process of assigning a cause to rather generic events (e.g., ''When things go well, I think it is just due to good luck''), the PTCI addresses a wider range of cognitions about the meaning of the trauma (e.g., ''My life has been destroyed by the event,'' ''I have to be on guard all the time''), and thus possibly explains a wider range of post-trauma symptoms, including those not found in depression, such as hypervigilance.
Individuals who reported more pronounced depressive attributions also reported a higher degree of rumination. Due to the cross-sectional nature of our data, we cannot make inferences about the temporal and potentially causal patterns of these processes. However, one possibility could be that rumination may maintain depressive symptoms as it involves repetitively and passively focusing on the possible causes of symptoms, which may include and enhance depressive cognitions (e.g., Nolen-Hoeksema et al. 2008) . Existing research in this area has shown that rumination indeed interacts with depressive symptoms to predict negative attributional style (Lo et al. 2010) and that the interaction between negative cognitive style and stressreactive rumination predicts the onset, number, and duration of prospective depressive episodes (Robinson and Alloy 2003) .
Depressive attributions were also associated with greater and more severe exposure to trauma. Again, the crosssectional nature of the data precludes causal interpretations. One could hypothesise a dose-response relationship in that re-exposure to trauma is more likely to result in more pronounced depressive attributions and learned helplessness than one single event. There is evidence that multiple trauma is associated with higher levels of PTSD symptoms (Follette et al. 1996; Green et al. 2000) , as well as substance abuse, suicide attempts (McCauley et al. 1997) , and mood disorder (Miranda et al. 1997 ) than single trauma.
It is also relevant to highlight how the DAQ compares with other measures of attributional style, which have been most widely used until now, such as the Attributional Style Questionnaire (ASQ; Peterson et al. 1982) and its expanded and modified version, the Cognitive Style Questionnaire (CSQ; Haeffel et al. 2008) . Both these questionnaires require participants to generate one major cause to positive and negative hypothetical situations from the achievement and affiliation domains (e.g., ''You have been looking for a job unsuccessfully for some time'', or ''You meet a friend who acts hostilely towards you''). In contrast, the DAQ offers short statements containing negative attributions (e.g., ''When something I do goes wrong, I think it is because I am incapable'') and requires participants to answer on a 0-4 scale how much each statement applies to them. Thus, the DAQ aims to take up less mental processing time and effort, which is crucial during clinical assessment. For instance, depressed individuals often have cognitive deficits in concentration, executive function and over-general memory (Williams et al. 2000) and individuals with PTSD often also present with over-general memory (Schönfeld and Ehlers 2006) . In terms of length, the ASQ contains 12 hypothetical events with a total of 60 questions and the CSQ contains 24 hypothetical events, making both these measures much lengthier and more mentally demanding than the DAQ, which contains only 16 brief statements. During the validation process of the DAQ, the ASQ was also administered and several aspects of both questionnaires compared. Mean completion times for the DAQ (M = 2.36 min, SD = 1.15) and the ASQ (M = 17.32 min, SD = 7.73) were found to be significantly different for both depressed and non-depressed participants (Kleim et al. 2011 ). This validation study also showed that both depressed and nondepressed participants found the DAQ significantly easier to fill in than the ASQ. The same study showed that the mean number of ASQ situations for which participants were able to retrieve personal memories was 7.36, SD = 2.30 (61%) and they also specified some difficulties completing the ASQ but not the DAQ. In addition, both the ASQ and the CSQ were validated in samples of college students, whereas the DAQ was validated in participants from various diagnostic groups and healthy controls, making the latter a more appropriate tool for clinical use. Finally, the ASQ's low reliability has been criticised in some studies (e.g., Sweeney et al. 1986 ) and there are sparse data on its validity. In contrast the DAQ has been shown to have high internal reliability, test-retest reliability, and convergent, discriminant and construct validity. Thus, although the differences between the DAQ and other measures might make it difficult to compare results across studies, it is important to introduce a measure of attributional style, which addresses the shortcomings of previous ones, i.e. (1) ease of use, (2) applicability to different participant groups, and (3) validity and reliability in clinical and research settings.
This study is not without limitations. First, we used the DAQ to index core aspects of depressive attributions, namely internal, stable and global attributions of negative events. It might also be useful to investigate other attributional dimensions reported in the literature, such as controllability, expectedness, and importance of events. Second, our study is cross-sectional. It would be clinically relevant to test the predictive power of depressive attributions in the development of depression and PTSD symptoms in prospective studies. If these yielded positive results, a measure of depressive attributions could be used as a screening tool to detect individuals at high risk of developing MD or PTSD. Finally, our results would be strengthened by replication in further samples. Our analysis into the specificity of depressive attributions is limited to the comparison between MD and PTSD. It would be interesting to include further groups into the comparison, such as individuals with substance abuse or bipolar disorder.
The present results have implications for theory, as well as practical clinical implications. Some effective empirically-based therapies, for instance cognitive-behavioural therapies, address patients' maladaptive beliefs, and attempt to modify them by developing alternative explanations for events and gathering evidence for various explanations to create more evidence-based adaptive beliefs (Beck 1976; Ehlers et al. 2005; Ingram 2007; Kuyken et al. 2007; Markowitz 2008 ). According to current cognitive behavioural models, thoughts, including depressive attributions and negative trauma-related beliefs, influence behaviour, and may lead to the development and maintenance of clinical disorders, such as MD or PTSD. Attributional retraining has been described as an empirically based cognitive-behavioural technique, for instance in the treatment of child victims of sexual abuse, which involved decreasing abuse-related self-blame and encouraging the child to attribute responsibility for the abuse to the perpetrator (Celano et al. 2002) . Dieser and Ruddell (2002) examined the effects of attributional retraining on attributions and explanatory style in depressed adolescent inpatients and reported that the training led to higher endorsement of personal control and stability attributions. Moreover, a recent experimental study by Peters, Constans, and Mathews (2011) showed that attributional style can be manipulated by use of computer-based cognitive bias modification (CBM). This training resulted in a decreased tendency to engage in negative causal attributions for poor performance and in less depressed mood. Identifying and modifying disorder-specific attributions and appraisals and their identification may thus be an important target of disorderspecific psychological therapies (e.g. Miller et al. 1975) .
